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INTRODUCTION 
 
 Pain is one of the most feared complication for any surgery , and 
more so for major abdominal surgeries. Management of pain has gained 
attention and new  modalities have been developed, still it remains a 
challenge. It is often inadequately treated , leading to detrimental 
physiologic effects and  also have psychological, economic and social 
adverse effects.  
 
 Major abdominal surgeries with upper abdominal incisions lead to 
severe  abdominal pain, which if treated inadequately, can cause shallow 
breathing,  atelectasis, retention of secretions and lack of cooperation in 
physiotherapy.  
 
 This increases the incidence of post-operative morbidity and delayed 
recovery.  Epidural Analgesia and intravenous analgesia with opioids and 
NSAIDs are successfully being used for pain reduction. 
 
 Manikian and his co-workers in their study found that epidural 
analgesia partly  restored decreased contribution of the diaphragm to tidal 
breathing caused by major abdominal surgery.  
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 Joris et al., studied the efficacy of NSAIDs in postoperative pain 
relief and found that there was a 20 to 50% reduction in opioid 
consumption, improved quality of analgesia following various types of  
surgery . Improved respiratory function, sleep quality, and faster recovery of 
gastrointestinal function have been reported with use of NSAIDS. 
  
Aim of the study 
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AIM OF THE STUDY 
 
To compare peak expiratory flow rate in thoracic epidural analgesia and 
Intravenous analgesia in major abdominal surgeries.  
 
Secondary Objectives  
1. To assess Intraoperative and post operative  haemodynamics 
2. Post operative visual analogue scale pain score 
  
Pain 
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PAIN 
 Pain is derived from the term poena. It is defined as an unpleasant  
unexplained emotional or sensory experience due to actual or potential 
tissue damage. 
 
 The experience of pain involves complex of neurophysiologic 
processes,  called  nociception, with four distinct components: transduction, 
transmission, modulation, and perception.  
 
 TRANSDUCTION  is a process by which a noxious stimulus like 
heat, cold, mechanical distortion is converted to an electrical impulse in 
sensory nerve endings. 
 
 TRANSMISSION is Conduction of electrical impulses to the CNS. 
 
 MODULATION is a process of altering pain transmission. Both 
inhibitory and  excitatory mechanisms modulate pain impulse transmission 
in the CNS and PNS. 
 
 PAIN PERCEPTION mediated through Thalamus as the central 
relay station for incoming pain signals and the primary somatosensory 
cortex helps in discriminating specific sensory experiences. 
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 NOCICEPTORS are a specialized class of  pain receptors. Its 
primary afferents  respond to intense, noxious stimuli in skin, muscles, 
joints, viscera, and vasculature. 
 
 SENSITISATION OF NOCICEPTORS refers to the increased  
responsiveness of peripheral neurons responsible for pain transmission to 
heat,  cold, mechanical, or chemical stimulation. 
 
PAIN PATHWAY:  
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 The projection pathway for the transmission of pain information to 
the brain. 
            
 Primary afferent nociceptors convey noxious information to 
projection neurons within the dorsal horn of the spinal cord. A subset of 
these projection neurons transmit information to the somatosensory cortex 
via the thalamus, providing information about the location and intensity of 
the painful stimulus.  
 
 Other projection neurons engage the cingulate and insular cortices via 
connections in the brainstem (parabrachial nucleus) and amygdala, 
contributing to the affective component of the pain experience.  
 
 This ascending information also accesses neurons of the rostral 
ventral medulla and midbrain periaqueductal gray to engage descending  
feedback systems that modulate the transmission of nociceptive  information  
through the spinal cord. 
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GATE THEORY:  
 
 It is for pain modulation in spinal dorsal horn. Lightly rubbing the 
skin of a painful, injured area seems to somehow relieve the pain. Large-
diameter myelinated afferents (A-Beta) conveying pressure and touch 
information have “faster” conduction speed than A-delta fibres or C fibres 
conveying painful information to the dorsal horn. Thus, the application of 
light peripheral mechanical stimuli resulting in excitation of A-beta fibres 
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can activate the inhibitory interneurons in the dorsal horn and thus close the 
“gate” to the simultaneous incoming pain signals carried by A-delta fibres 
and C fibres. 
 
DESCENDING PATHWAY FOR PAIN MODULATION:  
 
 
 Descending pathways originating from supraspinal regions promote 
and suppress nociceptive transmission through the dorsal horn. 
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ASSESSMENT OF PAIN: 
Single-Dimensional Scales 
 Single-dimensional scales are a simplest way of measuring pain. 
These scales assess a single dimension of pain and measure only pain 
intensity. The scales use either numeric, verbal or visual descriptors to  
quantify pain.  
 
- Visual scales: Wong-Baker Faces Pain Rating Scale 
 
 
- Verbal scales: Melzack and Torgerson scale uses 5 verbal discriptors 
mild, discomforting, distressing, horrible and excruciating to describe 
pain. 
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- Verbal numeric pain rating scale    
 
 
 
Multidimensional Scales 
 Multidimensional scales measure the intensity, the nature and 
location of the pain, and the impact it has on activity or mood. These are 
useful in persistent acute or chronic pain . 
 
 McGill Pain Questionnaire 
 Brief Pain Inventory 
 Memorial Pain Assessment card 
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DRUGS ACTING AT ELEMENTS OF PAIN PROCESSING:  
 
 
TRANSDUCTION- 
NSAIDS, Antihistamines, membrane stabilising agents, local  
anaesthetic cream, opioids, bradykinin and serotonin antagonists. 
 
TRANSMISSION: 
 Local anaesthetics- peripheral nerve block, epidural block. 
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MODULATION: 
 Spinal opioids, alpha 2 agonist, NMDA receptor antagonists, 
anticholinesterases, NSAIDS, CCK antagonists, potassium channel openers. 
 
PERCEPTION: 
 Parenteral opioids, alpha 2 agonists, General anaesthetics. 
 
CONSEQUENCES OF ACUTE PAIN 
 Acute pain and surgical stress response causes sympathoadrenal 
responses like tachycardia, hypertension and increase in cardiac work load. 
It also causes respiratory muscle spasm, decrease in vital capacity, 
atelectasis, hypoxia, and increased risk of pulmonary infection. 
 
 Neuroendocrine responses are increased secretion of the catabolic 
hormones like cortisol, glucagon, growth hormone, the catecholamines and 
the decreased secretion of anabolic hormones like insulin and testosterone 
which results in hyperglycemia and negative nitrogen balance. Altogether 
this leads to poor wound healing, muscle wasting, fatigue and impaired 
immunocompetency. 
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 There is  increased risk of oliguria and urinary retention and  
development of ileus. Overall patient is overwhelmed by fear, anxiety and  
frustration resulting in poor patient satisfaction. 
 For effective treatment of pain, various modes of treatment are 
available. Among these methods regional anaesthesia provides efficient pain 
relief and has advantages over other methods which are as follows 
 
1) Analgesia provided by regional block reduces general anaesthesia 
requirement, resulting in 
 More rapid recovery 
 Decreased postoperative opioid requirement 
 Early return of apetite 
 Reduced incidence of PONV 
 Early discharge 
 
2) Regional block avoids undesirable autonomic reflexes like 
 Laryngospasm 
 Cardiac dysarythmias 
  
14 
 
 
 
 
3) Muscle relaxation is adequate in regional anaesthesia. Use of muscle 
relaxant  avoided, decreased risk of respiratory insufficiency. 
4) After delicate surgery, immobilisation is easier because of some 
residual blockade and adequate pain relief 
5) Intra operative and post operative bleeding is reduced 
6) Diminished stress response 
7) Greater cardiovascular stability 
8) Fewer episodes of hypoxia 
9) Reduced need for postoperative ventilator support 
10) Free from hypotensive response from sympathectomy produced from 
LA. 
  
Epidural analgesia 
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EPIDURAL ANALGESIA 
 
 In 1885, James Leonard Corning (1855–1923) injected cocaine 
between the  spinous processes of the lower lumbar vertebrae, first in a dog 
and then in a  healthy man and  created the experimental conditions that  led 
to the development of both spinal and epidural anaesthesia.  Achille Mario 
Dogliotti is known for describing  "loss-of-resistance" technique, involving 
constant application of pressure to the plunger of a syringe to identify the 
epidural space whilst advancing the Tuohy needle.  Curbelo, introduced a 16 
gauge Tuohy needle into  a 40-year-old woman with ovarian cyst and  
introduced a 3.5 French ureteral catheter into the lumbar epidural space. He 
then removed the needle, leaving the catheter in place and repeatedly 
injected 0.5% chlorprocaine to produce anaesthesia. 
 
 Epidural analgesia is one of the most versatile regional anaesthesia  
techniques.  It provides excellent pain relief,  early extubation, ambulation, 
oral intake of food and gastrointestinal function, to attenuate the stress 
response,  and to improve postoperative pulmonary function. 
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EPIDURAL SPACE 
 
 
 The epidural space is the space that lies between the spinal meninges 
and the  sides of the vertebral canal. It is bounded cranially by the foramen 
magnum caudally by the sacrococcygeal ligament covering the sacral hiatus, 
anteriorly by the posterior longitudinal ligament, laterally by the vertebral 
pedicles, and posteriorly by both the ligamentum flavum and vertebral 
lamina. The epidural space is not a closed space but communicates freely 
with the paravertebral space by way of the intervertebral foramina. It 
contains rich network of veins( Baxton plexus), segmental arteries , 
lymphatics and epidural fat. 
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TECHNIQUE 
 The 4 p’s for the administration of epidural anaesthesia are 
preparation, position, projection, and puncture.  
 
 The Tuohy epidural needle has a curved tip to help control the 
direction that the catheter moves in the epidural space. 
 
 
 
 Prepare the patient. Discuss options, risks and benefits. 
  Proper positioning is essential for a successful block. 
 After a sterile prep, place a skin wheal at the predetermined site of  
insertion. Identify midline. 
 Anatomical structures transversed include skin, subcutaneous tissue, 
supraspinous ligament, and interspinous ligament. 
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 Loss of resistance technique: once the needle is placed into the 
ligamentum flavum, remove the stylet. Attach a glass syringe with 2-
3 ml of preservative free normal saline and a small (0.25 ml) air 
bubble.  Steady pressure is applied to the plunger to compress the air 
bubble. Slowly and steadily advance the needle until loss of 
resistance is noted. 
 Hanging drop technique: place the needle into the ligamentum 
flavum. Next, apply a drop of preservative free normal saline to the 
hub of the needle.  Apply slow, steady pressure to the needle until the 
hanging drop gets “sucked” in. The epidural space contains 
subatmospheric pressure.  
 Once the epidural space has been identified, advance the needle 1-2 
mm further. Insert the catheter 3-4 cm into the epidural space for 
surgical patients.  
 A test dose consists of 3 ml of 1.5% preservative free lidocaine with 
1:200,000 epinephrine. 
 Forty-five milligrams of lidocaine, if injected intrathecally, will result 
in a sabarachnoid block.  
 Fifteen micrograms of epinephrine, if injected intravascularly, will 
result in a 20% or more increase in heart rate. 
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PROTECTIVE EFFECTS 
 Major abdominal surgery often induce postoperative pulmonary 
dysfunction with reduced FRC, FEV1 and VC. Thoracic Epidural Analgesia 
significantly prevented postoperative deterioration of respiratory function; 
FVC, FEV1 and PEF were decreased by 20% as compared to 55% for 
patients who received general anesthesia alone.  
 
 Use of muscle relaxation during general anesthesia seems to produce 
a type of “rest relaxation” characterized by a fading of muscle strength. 
Under epidural anaesthesia, muscle relaxants are not always necessarily 
required, thus entirely excluding the “fade” effect. Pain impairs the ability 
of patients to deeply inspire and to cough, thus leading to increased risk of 
atelectasis. Thoracic Epidural Analgesia resulted in pain free ventilation and 
increased abdominal ventilation in post-operative period.   
 
 General anaesthesia can impair pulmonary gas exchange due to the 
development of intrapulmonary shunt and ventilation-perfusion (Va/Q) 
mismatch. Thoracic Epidural Analgesia in these patients has no additional 
effect on Va/Q distribution and gas exchange. 
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 Thoracic Epidural Analgesia increases the gastrointestinal blood flow, 
improves microcirculation and slows the progression of intestinal ischemia. 
Postoperative ileus is a common side effect after major abdominal surgery 
and consists of temporary inhibition of gastrointestinal function. The 
duration of postoperative ileus can be shortened by Thoracic Epidural 
Analgesia because of the blockage of nociceptive afferent nerves and 
thoraco-lumbar sympathetic efferent fibres with functional maintenance of  
craniosacral parasympathetic efferent fibres. 
 
 It reduces the overall risk of perioperative dysrhythmia. The response 
to hypoxemia but not hypercapnia is blunted by Thoracic Epidural 
Analgesia. 
 
CRITERIA FOR CORRECT POSITION OF NEEDLE IN EPIDURAL 
SPACE 
 Onset of analgesia and loss of sensation in 10 min after injection of 
initial dose. 
 No aspiration of spinal fluid or blood. 
 No palpable swelling superficial to the sacrum. 
 Sense of fullness or tingling in legs or rectum. 
 Sympathetic paralysis with vasodilation , flushing , cessation of 
sweating, and increased skin temperature. 
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CONTRAINDICATIONS 
 Severe haemorrhage or shock 
 Uncooperative or apprehensive patients 
 Previous laminectomy 
 Coagulations defects: patients on anticoagulants or haemophiliacs 
 Local inflammation 
 
COMPLICATIONS -TECHNICAL 
 Inadvent dural puncture  
 Total sabarachnoid block. 
 Subdural injection. 
   
COMPLICATIONS- CATHETER 
 Misplacement of indwelling catheters into subdural or sabarachnoid 
space. 
 Shearing damage on bevel of needle. 
 Kinking or curling at site of insertion into epidural space 
 Extrusion of catheters out of epidural space into superficial tissues or  
through intervertebral foramen. 
 Occlusion and knotting. 
 Defects in construction. 
 Severance and breaks on removal. 
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COMPLICATIONS- CLINICAL 
 Hypotension 
 Neurological sequalae- persistent paresthesias, prolonged spinal 
headache, paralytic disturbances. 
 Shivering 
 Epidural haematoma or abscess. 
 Reactions to local anaesthetics. 
  
Peak expiratory flow rate 
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PEAK EXPIRATORY FLOW RATE 
 
 In 1942, Adorn introduced Peak Expiratory Flow Rate and was 
accepted as index of spirometry in 1949. By definition, it is “the largest 
expiratory flow rate  achieved  with  a  maximally  forced  effort  from  a  
position  of  maximal  inspiration,  expressed  in litres/min”. 
 
 It  is effort  dependent  and  reflects  mainly  the calibre of  the  
bronchi and  larger bronchioles, which  are  subjected  to reflex 
bronchoconstriction. It is  relatively  a simple  procedure,  and can be  done 
beside  using portable instruments.   
 
 The  average  PEFR  of  healthy young  Indian  males  and  females  
are  around  450-550 L/min  and  350-450 L/minute respectively. The PEFR 
reaches a peak at about 18-20 years, maintains this level up to about 30 
years  in  males,  and  about  40  years  in  females,  and then  declines with  
age. 
 
It is calculated by the formula, 
MALES: 
 Peak Flow (L/min)= {3.95-(0.0151*age)}*height (cm) 
FEMALES:  
 Peak Flow (L/min)= {2.93-(0.0072*age)}*height(cm) 
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MEASUREMENT OF PEAK EXPIRATORY FLOW RATE 
It is measured using hand held Wright Peak Flow Meter. 
 
 
Handheld instrument with a mouthpiece on one end and a scale on the other.  
When air is blown into the mouthpiece a small plastic arrow moves. This  
measures the airflow speed. 
 
Ensure the PEFR meter is set to zero 
 Explain the procedure in detail to the patient 
 Sit up straight or stand 
 Take a deep breath  
 Place your mouth around the mouthpiece of the PEFR meter, 
ensuring a tight seal with your lips 
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 Exhale as forcefully 
 Note the PEFR reading 
 Repeat this process a further 2 times 
 The highest reading of the 3 should be taken as the overall result 
coughing or sneezeing while breathing out then, entire procedure is 
repeated. 
 
PEFR is calculated based on gender, age and height. 
 
 
 
Pharmacology of  
acetaminophen 
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PHARMACOLOGY OF ACETAMINOPHEN 
Acetaminophen(paracetamol) is structurally N-acetyl-p-aminophenol  
and it belongs to nonsteroidal anti-inflamatory group of drugs. Also known 
as Tylenol is a popular antipyretic and analgesic little, if any, anti-
inflammatory action. 
 
 Paracetamol was discovered in the year 1877 and since then used 
extensively worldwide for fever and pain. It is in the World Health 
Organisation ‘list of essential medicines’ 
 
CHEMICAL STRUCTURE: 
 
            Acetaminophen chemical name is 4-hydroxyacetanalide.  
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PHYSIO-CHEMICAL PROFILE 
Molecular Formula : C8H9NO2 or HOC6H4NHCOCH3 
Molecular Weight  : 151.165 g/mol 
Density   : 1.263 g/cm3   
Bioavailability  : 63-89% 
Protein binding  : 23%               
 
ROUTES OF ADMISTRATION: 
 By oral , buccal and intravenous.  
 
ONSET OF ACTION: 
 By mouth    –  37 minutes 
 Buccal    –  15 minutes 
 Intravenous    –  8 minutes  
 Biological half-life  - 1–4 hours 
 
MECHANISM OF ACTION: 
 Acetaminophen has a central analgesic effect mediated through 
activation of  descending serotonergic pathways. At the spinal cord level , it 
antagonises neurotransmission by N-methyl-D-Aspartate (NMDA), 
substance P, and nitric oxide pathway. 
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 The antipyretic activity may result from inhibition of prostaglandin  
synthesis and release in the central nervous system (CNS) and 
prostaglandin- mediated effects on the heat-regulating centre in the anterior 
hypothalamus. 
                 
PHARMACOKINETICS: 
 Paracetamol is mostly converted to pharmacologically inactive  
glucuronide and sulfate  conjugates, with a minor fraction being oxidized to 
a reactive metabolite N-acetyl- p-benzoquinoneimine (NAPQI).  
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DOSAGE: 
 Adult: 325 to 650 mg every 4 to 6 hours or 1000 mg every 6 to 8 
hours orally or rectally. 
 Paediatric:  Less than one month: 10 to 15 mg/kg/dose every 6 to 8 
hours as needed orally or rectally. 
 One month to 12 years: 10 to 15 mg/kg/dose every 4 to 6 hours as 
needed orally or rectally 
 
ADVERSE EFFECTS 
Central nervous system: 
 Headache, aseptic meningitis, hearing disturbances 
 
Cardiovascular system 
 Hypertension, can exacerbate or induce heart failure, thrombotic 
events, increased risk of thrombotic/cardiovascular events with long-term 
use. Used with caution in patients with pre-existing thrombotic disease . 
 
Respiratory system 
 Nasal polyps, rhinitis, dyspnea, bronchospasm, angioedema, may 
exacerbate Asthma. It is due to inhibition of prostaglandin synthesis in local 
tissue. 
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Hepatic  
 Damage to the liver results from N-acetyl- p-benzoquinoneimine 
(NAPQI).  It leads to liver failure by depleting the liver’s natural antioxidant 
glutathione  and directly damaging liver cells. 
 
 Acetylcysteine is administered as an antidote and acts as a precursor 
for glutathione and can neutralize NAPQI. 
 
Renal system:  
 Prostaglandins and prostacyclins are important for maintenance of 
intrarenal blood flow and tubular transport. Acetaminophen inhibits it 
causing changes in  the excretion of sodium, changes in tubular function, 
potential for interstitial nephritis, and reversible renal failure due to 
alterations in filtration rate and renal plasma flow. 
  
Materials & Methods 
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MATERIALS AND METHODS 
 
MATERIALS: 
 Wright Peak Expiratory Flow Meter. 
 Epidural set 
 Elastomeric Epidural Infusion Pump 
 
DRUGS: 
 Inj.Bupivacaine, Inj.Glycopyrrolate, Inj.Thiopentone, Inj.Fentanyl, 
Inj.Neostigmine, Inj.Atracuruium, Sevoflurane, Inj.Paracetamol iv, 
Inj.Pentozocine. 
 Emergency drugs  
 Ringer lactate,  normal saline. 
 
 MONITORS: 
 ECG 
 NIBP  
 EtCO2 
 Pulse oximetery for measuring SPO2. 
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PEAK EXPIRATORY FLOW METER 
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ELASTOMERIC EPIDURAL INFUSION PUMP 
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METHODOLOGY 
 This study of comparing Peak Expiratory Flow Rate as a measure of 
post – operative analgesia in Major abdominal surgeries has been conducted 
in Rajiv  Gandhi Government General Hospital attached to Madras Medical 
College  Chennai -3 during March 2017 – September 2017. The two group 
of patients  were compared for adequacy of post-operative analgesia by 
Thoracic Epidural  Analgesia and Intravenous Analgesia by measuring Peak 
Expiratory Flow Rate   with 30 patients in each group.  
 
The patients who have participated in this study have been chosen 
when  they come for pre-anaesthetic check-up at central assessment room. 
Patients coming for assessment for elective gastrectomy and Freys 
procedure are  evaluated. Both inclusion and exclusion criteria are strictly 
applied so that abnormal values due to confounding factors (e.g. lung 
diseases, obesity, old age) can be eliminated. Patients coming for elective 
surgeries alone are included . Pre-operative screening includes thorough 
history , general examination, anthropometric measurements, baseline 
vitals, airway examination, routine blood investigations, ECG, chest X-ray, 
SPO2 were done. 
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INCLUSION CRITERIA: 
 Age           :  8 years to 60 yrs 
 ASA           : I,II 
 Surgery    : Elective 
 Body Mass Index  : <35 
 Who have given valid informed consent.  
 
EXCLUSION CRITERIA: 
 Not satisfying inclusion criteria. 
 Lack of written informed consent 
 Bleeding disorders and Coagulation abnormalities 
 Kyphoscoliosis 
 Allergy to drugs used. 
 Patient refusal. 
 Patients with severe cardiovascular, Endocrine, respiratory, renal, 
hepatic, Psychiatric diseases. 
 Pregnancy and Lactating mothers. 
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 Patients have been explained about the aim, benefits, importance of 
this study. Patients who were willing to participate in the study were 
requested to sign an informed consent. Then the pre-operative  Peak 
Expiratory Flow Rate is measured using Wright Peak Flow Meter. Those 
who were not able to perform acceptable manoeuvre were excluded from 
the study in the initial stage itself.  
 
 Patients who had normal Peak Expiratory Flow Rate only included in 
the study. The pre-operative values were kept as baseline values to calculate 
post-operative changes.  
 
 All cases done  under  General Anaesthesia with Inj. Glycopyrrolate 
and Inj. Fentanyl 2micro/kg body weight as premedication. Patients 
belonging to the group EPIDURAL alone were inserted with epidural 
catheter by Touhy needle after identifying the space by Loss Of Resistance 
technique 15 mins before induction and a test dose of 1.5%  lignocaine  with 
1:200000 adrenaline 3ml given to rule out intra-arterial or subarachnoid 
placement of catheter. Induction was done with Inj.Thiopentone Sodium 
2.5% 3-5mg/kg body weight and intubated with appropriate size cuffed 
Endotracheal tubes after giving adequate muscle relaxant . 
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 Adequate plane of anaesthesia maintained with sevoflurane as volatile 
and adequate relaxation with Inj. Atracurium in standard prescribed doses.  
Intra-operatively vitals NIBP,HR, ECG,SPO2,ETCO2 monitored. 
Intraoperative pain relief by 0.25% Inj. Bupivacaine 2ml/segment in the 
group EPIDURAL and Inj. Fentanyl 20micro hourly in the group 
INTRAVENOUS.  
              
 Following surgery patients were closely monitored and given post 
operative pain relief by  epidural infusion pump with 0.0625% 
Inj.Bupivacaine 5ml/hr and Inj.fentanyl 10micro/hr in the group 
EPIDURAL and Inj. Paracetamol 15mg/kg body weight iv TDS and  
Inj.Pentozocine 0.5mg/kg body weight  iv HS in the group 
INTRAVENOUS.  
 
 At 24 hours post-operative first postoperative Peak Expiratory Flow 
Rate measured using Wright Peak Flow Meter and pain assessed with 
Visual Analog Score. Rescue analgesia was given if Visual Analogue Score 
of 8 and above with 5ml bolus dose of 0.0625%  Inj.Bupivacaine and 
10micrograms of  Inj.Fentanyl through epidural infusion pump in the group 
EPIDURAL and Inj. Fentanyl 20micrograms bolus dose in the group 
INTRAVENOUS. 
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 Second post-operative Peak Expiratory Flow Rate measure at 48 
hours post-operative and pain score assessed and values recorded. Same 
procedure repeated in both the groups. Vitals monitored and analysed. 
 
RESULTS 
 
 Patients belonging to both the groups were comparable in terms of 
age, gender, BMI and other factors laid out for inclusion and exclusion 
criteria. All patients had a normal pre-operative study. 
 
STUDY OUTCOME MEASURE 
 Baseline and post operative peak expiratory flow rate 
 Intraoperative and postoperative heart rate, systolic and diastolic BP 
and MAP. 
 Postoperative visual analog pain score. 
  
Review of Literature 
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REVIEW OF LITERATURE 
 
 In 1975,Wahba WM, Don HF, Craig DB. Et al assess the role of post- 
operative pain in reducing Functional Residual Capacity (FRC) and Vital  
Capacity (VC). The efficacy of post-operative epidural analgesia in 
reversing these changes. The epidural analgesia increases effectiveness of 
deep breathing preventing closure of small airways during tidal volume 
breathing and enchanced coughing removing secretions and reversal of 
atelectasis. [Article in French] 
           
 In 1982,  Labaille T, Samii K, Mann C, Noviant Y. Studied the   
Post-operative respiratory function after subcutaneous and epidural 
morphine analgesia in 20 patients underging open cholecystectomy. They 
concluded that epidural morphine analgesia to some extent reduces the post-
operative respiratory dysfunction observed after abdominal surgery. 
            
 In 1983, Benhamou D, Samii K, Noviant Y studied the analgesic 
effect of intravenous morphine, epidural lidocaine and epidural morphine on   
respiratory muscle function [vital capacity (VC), forced expiratory volume 
in 1 s (FEV1) ] after upper abdominal surgery. They concluded that VC and 
FEV1, were partially restored by epidural analgesia and remained 
unchanged following intravenous morphine. 
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         In 1983, Ford GT, Whitelaw GA, Rosenal TW et al studied 15 patients 
undergoing upper abdominal surgery for Diaphragmatic function with Chest 
X-ray, Pulmonary Function Test, Arterial Blood Gas analysis. They 
concluded that upper abdominal surgeries caused reduction in diaphragm 
function leading to atelectasis, reduced vital capacity, and hypoxemia in 
postoperative patients. 
 
 In 1983, Simonneau G, Vivien A, Sartene R, Kunstlinger F, Samii K,  
Noviant Y, Duroux P studied the Diaphragm dysfunction induced by upper  
abdominal surgery in 5 patients during quite tidal breathing. Diaphragmatic  
dysfunction occurred during maximal inspiratory efforts. upper abdominal  
surgery induces a marked diaphragmatic dysfunction. It is the cause for post  
operative pulmonary restrictive pattern. 
           
 In 1995, Tomoko Yorozu, Hiroshi Morisaki , Masahiro Kondoh et al, 
studied the effect of epidural in upper abdominal surgeries. A group of 
thirty-six patients planned for elective gastrectomy or open cholecystectomy 
were given either inhalational general anesthesia alone  or epidural 
anesthesia along with light general anesthesia . Patients assessed at 2, 24, 48 
hours postoperatively.   
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 Patients undergoing gastrectomy in with general anaesthesia alone 
required supplemental analgesics than patients receiving epidural analgesia, 
and the VAS scores demonstrated significantly better postoperative 
analgesia in patients receiving epidural analgesia in both  types of surgery. 
They have concluded that epidural blockade during upper abdominal 
surgery provides better postoperative pain rComparative: a qualitative 
review. 
 
 In 2001, M. Hyllested S. Jones J. L. Pedersen H. Kehletelief 
compared the effect of paracetamol, NSAIDs or their combination in 
postoperative pain management. Paracetamol is a viable alternative to the 
NSAIDs, lower incidence of adverse effects, and preferred choice in high‐
risk patients. The addition of an NSAID to paracetamol has additional 
analgesic efficacy compared with paracetamol alone. 
 
 In 2014, Beaussier ,Genty ,Lescot, Aissou M studied the Influence of 
pain on postoperative ventilatory disturbances. Abdominal surgery induces  
postoperative ventilatory dysfunction due to reflex diaphragmatic inhibition,  
respiratory muscle injury and pain. Thoracic epidural analgesia using local  
anesthetics is able to partially reverse the diaphragmatic dysfunction. Pain 
relief, parenteral administration of opiate, and/or parietal blockade shown to 
improve the diaphragm motion and the overall respiratory status.  
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 In 2016, Misquith JC1, Rao R2, Ribeiro KS3.  Compared Serial Peak 
Expiratory Flow Rates in Patients undergoing elective upper abdominal 
surgeries  under General Anaesthesia and Thoracic Epidural Analgesia in 44 
patients and they concluded that thoracic epidural analgesia provides 
superior analgesia, better cough reflex as seen by better PEFR values. 
  
Statistical Analysis 
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STATISTICAL ANALYSIS 
 
DATA ANALYSIS 
 Descriptive statistics was done for all data and were reported in terms 
of mean values and percentages. Suitable statistical tests of comparison 
were done. Continuous variables were analysed with the unpaired t test.. 
Categorical variables were analysed with the Chi-Square Test and Fisher 
Exact Test. 
 
 Statistical significance was taken as P < 0.05. The data was analysed 
using SPSS version 16 and Microsoft Excel 2007. 
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GENDER DISTRIBUTION 
GENDER 
DISTRIBUTION 
GROUP  
EPI % 
GROUP  
INTRA % 
MALE 20 66.7 22 73.3 
FEMALE 10 33.3 08 26.7 
 
 
 
 Majority of the subjects in the study are male gender (n=42, 70%). In 
group the EPIDURAL, majority are male gender (n=20, 66.7%).In the  
group the INTRAVENOUS majority belonged to male gender (n=22, 
73.3%). 
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Figure 1. Gender Distribution among Study Subjects (n=60)
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AGE DISTRIBUTION 
AGE  
DISTRIBUTION NUMBER % 
20-39 YEARS 08 13.3 
40-49 YEARS 16 26.7 
50-59 YEARS 29 48.3 
60 YEARS 07 11.7 
TOTAL 60 100 
 
 
 
 Majority of the subjects in the study belong to  the age group 50-59 
years(n=29, 48.3%). Mean age being  49.12.  Minimum age being 23 years 
and maximum being 60 years. 
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Figure 2. Age Distribution of Study subjects (n=60)
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BMI DISTRIBUTION 
   
 
 
 Majority in the study have a normal BMI in the range 18.5 and 24.99. 
Mean BMI is 24.99. Minimum BMI being  20.12 and maximum being 
33.14. 
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BMI DISTRIBUTION NUMBER % 
NORMAL 
(18.5-24.99) 36 65 
OVERWEIGHT 
(25.0-29.99) 21 30 
OBESE 
( >30.00) 3 5 
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Figure  4. Profile of study subjects based on analgesia given  
Epidural Intravenous
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PRE-OPERATIVE PEAK EXPIRATORY FLOW RATE 
 
Study Group 
Epidural Intravenous Total 
Baseline PEFR 
100-200 L/min 05 (62.5%) 03 (37.5%) 08 
201-300 L/min 14 (51.9%) 13 (48.1%) 27 
301-430 L/min 09 (36.0%) 16 (64.0%) 25 
Total 30 30 60 
 
 Majority of patients in the group the EPIDURAL, had a pre-operative 
Peak Expiratory Flow Rate of 201-300 L/min. Majority of patients 
belonging to the group INTRAVENOUS , had a pre-operative Peak 
Expiratory Flow Rate of 301-430 L/min. 
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INTRAOPERATIVE HEART RATE  
S. 
No Variable 
Epidural 
Group 
Mean (± S.D) 
Intravenous 
Group 
Mean (± S.D) 
p-value 
1 1 hour Intraoperative Heart Rate 
99.13  
(± 13.14) 
100.40 
(± 12.98) 0.709 
2 2 hours Intraoperative Heart Rate 
86.57 
(± 9.09) 
98.30 
(± 8.48) <0.0001* 
3 4 hours Intraoperative Heart Rate 
77.40 
(± 9.16) 
95.53 
(± 7.07) <0.0001* 
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 In patients belonging to the group EPIDURAL, mean intraoperative 
heart rate at 2 hours is 86.57 and in the group INTRAVENOUS is 98.3. This 
decrease in heart rate in the group EPIDURAL is statistically significant as 
p value is <0.0001 as per student unpaired t test. 
 
 Similarly, mean intraoperative heart rate at 4 hours in the group 
EPIDURAL is  77.4 much less than mean intraoperative heart rate in the 
group INTRAVENOUS and this decrease is statistically significant  
meaning, it  has not occurred by chance. 
  
52 
 
 
 
INTRAOPERATIVE SYSTOLIC BLOOD PRESSURE 
S.no Variable 
Epidural 
Group 
Mean (± S.D) 
Intravenous 
Group 
Mean (± 
S.D) 
p-value 
1 1 hour Intraoperative Systolic Blood Pressure 
132.40 (± 
11.89) 
132.20 (± 
10.14) 0.944 
2 2 hours Intraoperative Systolic Blood Pressure 
124.37 (± 
8.83) 
130.13 (± 
8.60) 0.013* 
3 4 hours Intraoperative Systolic Blood Pressure 
115.13 (± 
9.32) 
126.27 (± 
8.48) <0.0001* 
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 In patients belonging to the group EPIDURAL, mean intraoperative 
systolic blood pressure at 2 hours is 124.37 and in the group 
INTRAVENOUS is 130.13. This decrease in systolic blood pressure in the 
group EPIDURAL is statistically significant as p value is 0.013 as per 
student unpaired t test. 
 
 Similarly, mean intraoperative systolic blood pressure at 4 hours in 
the group EPIDURAL is  115.13 much less than mean intraoperative 
systolic blood pressure in the group INTRAVENOUS and this decrease is 
statistically significant  meaning, it  has not occurred by chance. 
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INTRAOPERATIVE DIASTOLIC BLOOD PRESSSURE 
S.no Variable 
Epidural 
Group 
Mean (± S.D) 
Intravenous 
Group 
Mean 
(± S.D) 
p-value 
1 1 hour Intraoperative Diastolic Blood Pressure 
86.47  
(± 8.90) 
90.93 
(± 6.60) 0.031* 
2 2 hours Intraoperative Diastolic Blood Pressure 
77.57 
(± 6.90) 
87.77 
(± 6.73) <0.0001* 
3 4 hours Intraoperative Diastolic Blood Pressure 
71.80 
(± 8.43) 
85.67 
(± 6.17) <0.0001* 
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Figure 10. Intraoperative Diastolic Blood Pressure between Epidural 
& Intravenous Group among the study subjects  
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 In patients belonging to the group EPIDURAL, mean intraoperative 
diastolic blood pressure at 2 hours is 77.57 and in the group 
INTRAVENOUS is 87.77. This decrease in diastolic blood pressure in the 
group EPIDURAL is statistically significant as p value is <0.0001 as per 
student unpaired t test. 
 
 Similarly, mean intraoperative diastolic blood pressure at 4 hours in 
the group EPIDURAL is  71.8 much less than mean intraoperative diastolic 
blood pressure in the group INTRAVENOUS and this decrease is 
statistically significant meaning, it  has not occurred by chance. 
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INTRAOPERATIVE MEAN ARTERIAL PRESSURE 
S.no Variable 
Epidural 
Group 
Mean (± S.D) 
Intravenous 
Group 
Mean  
(± S.D) 
p-value 
1 1 hour Intraoperative Mean Arterial Pressure 
97.17  
(± 12.08) 
103.83  
(± 9.25) 0.020* 
2 2 hours Intraoperative Mean Arterial Pressure 
89.03  
(± 11.95) 
102.50  
(± 8.51) <0.0001* 
3 4 hours Intraoperative Mean Arterial Pressure 
81.07  
(± 7.67) 
95.27  
(± 12.05) <0.0001* 
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 In patients belonging to group EPI, mean intraoperative mean arterial 
pressure at 2 hours is 89.03 and in the group INTRAVENOUS is 102.5. 
This decrease in mean arterial pressure in the group EPIDURAL is 
statistically significant as p value is <0.0001 as per student unpaired t test. 
 
 Similarly, mean intraoperative mean arterial pressure at 4 hours in the 
group EPIDURAL is  81.07 much less than mean intraoperative diastolic 
blood pressure in the group INTRAVENOUS and this decrease is 
statistically significant  meaning, it  has not occurred by chance. 
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POST-OPERATIVE PEAK EXPIRATORY FLOW RATE 
 
S.no Variable 
Epidural 
Group 
Mean (± S.D) 
Intravenous 
Group 
Mean  
(± S.D) 
p-value 
1 
Mean Reduction between 
Preoperative and 24 
hours Post operative 
PEFR 
111.67 
(± 48.5) 
184 
(± 38.0) <0.0001* 
2 
Mean Reduction between 
Preoperative and 48 
hours Post operative 
PEFR 
93 
(± 43.64) 
175.67  
(± 37.1) <0.0001* 
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 In patients belonging to the group EPIDURAL, the mean reduction 
between pre-operative and 24hours post-operative PEFR is 111.67 L/s. In 
the group INTRAVENOUS , the mean reduction between pre-operative and 
post-operative PEFR is 184L/s. This  reduction in PEFR in 24hours post-
operative period is higher in the group INTRAVENOUS compared to the 
group EPIDURAL and is statistically significant as the p value is <0.0001 
as per student un paired t test.  
 
 The reduction in mean PEFR between pre- operative and24hours 
post-operative period in the group INTRAVENOUS is 62% i.e 24% more 
reduction in PEFR between pre- operative and24hours post-operative period 
in the group EPIDURAL which is only 32%. This significant difference of 
24% reduction is true and has not occurred by chance. Peak Expiratory Flow 
Rate is significantly more reduced in patients belonging to the group 
INTRAVENOUS compared to patients in the group EPIDURAL.  
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 In patients belonging to the group EPIDURAL, the mean reduction 
between pre-operative and 48hours post-operative PEFR is 93 L/s. In the 
group INTRAVENOUS , the mean reduction between pre-operative and 
48hours post-operative PEFR is 175.67L/s. This  reduction in PEFR in 
48hours post-operative period is higher in the group INTRAVENOUS 
compared to group EPIDURAL and is statistically significant as the p value 
is <0.0001 as per student un paired t test.  
 
 The reduction in mean PEFR between pre- operative and 48hours 
post-operative period in the group INTRAVENOUS is 65% i.e 32% more 
reduction in PEFR between pre- operative and 48hours post-operative 
period in the group EPIDURAL which is only 33%. This significant 
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Figure 6. Mean Reduction between Preoperative and 
48 hours Post operative PEFR
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difference of 33% reduction is true and has not occurred by chance. Peak 
Expiratory Flow Rate is significantly more reduced in patients belonging to 
the group INTRAVENOUS compared to patients in the group EPIDURAL. 
 
POST- OPERATIVE VISUAL ANALOGUE SCORE  
S.no Variable 
Epidural 
Group 
Mean (± S.D) 
Intravenous 
Group 
Mean (± S.D) 
p-value 
1 
24 hours Post operative 
Visual Analog Scale pain 
score 
7.43 
(± 0.57) 
8.53  
(± 0.51) <0.0001* 
2 
48 hours Post operative 
Visual Analog Scale pain 
score 
5.40 
(± 0.86) 
7.33 
(± 0.63) <0.0001* 
 
 In patients belonging to the group EPIDURAL ,24 hour post-
operative VAS is 7.43. In patients belonging to the group INTRAVENOUS 
24hours VAS is 8.53.This increase in VAS in the group INTRAVENOUS is  
statistically significant as the p value is <0.0001 as per student un paired t 
test.This increase in VAS by 6% in the group INTRAVENOUS is true and 
is not occurred by chance. Thus Epidural Analgesia is better compared to 
Intravenous analgesia in major abdominal surgeries. 
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 In In patients belonging to the group EPIDURAL ,48 hour post-
operative VAS is 5.4. In patients belonging to the group INTRAVENOUS 
24 hours VAS is 7.33.This increase in VAS in the group INTRAVENOUS 
is  statistically significant as the p value is <0.0001 as per student un paired t 
test.This increase in VAS by 15% in the group INTRAVENOUS is true and 
is not occurred by chance. Thus Epidural Analgesia is better compared to 
Intravenous analgesia in major abdominal surgeries. 
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POST-OPERATIVE HEART RATE 
S.no Variable 
Epidural 
Group 
Mean (± S.D) 
Intravenous 
Group 
Mean (± S.D) 
p-value 
1 
24 hours Post operative 
Heart Rate 
95.77 
(± 11.17) 
102.57  
(± 8.39) 0.010* 
2 
48 hours Post operative 
Heart Rate 
80.70 
(± 9.12) 
95.0 
(± 6.48) <0.0001* 
 
 In patients belonging to the group EPIDURAL ,24 hour post-
operative heart rate is 95.77/min. In patients belonging to the group 
INTRAVENOUS 24hours post-operative heart rate is 102.57/min.This 
increase in heart rate in the group INTRAVENOUS is  statistically 
significant as the p value is 0.010 as per student un paired t test.This 
increase in heart rate by 3% in the group INTRAVENOUS is true and is not 
occurred by chance. Thus Epidural Analgesia is better compared to 
Intravenous analgesia in major abdominal surgeries.  
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 In patients belonging to the group EPIDURAL , 48 hour post-
operative heart rate is 80.7/min. In patients belonging to the group 
INTRAVENOUS 48 hours post-operative heart rate is 95/min.This increase 
in heart rate in the group INTRAVENOUS is  statistically significant as the 
p value is <0.0001 as per student un paired t test.This increase in heart rate 
by 8% in the group INTRAVENOUS is true and is not occurred by chance. 
Thus Epidural Analgesia is better compared to Intravenous analgesia in 
major abdominal surgeries. 
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POST-OPERATIVE SYSTOLIC BLOOD PRESSURE 
S.no Variable 
Epidural 
Group 
Mean (± S.D) 
Intravenous 
Group 
Mean (± 
S.D) 
p-value 
1 
24 hours Post operative 
Systolic Blood Pressure 
124.30  
(± 10.67) 
131.67  
(± 6.87) 0.003 
2 
48 hours Post operative 
Systolic Blood Pressure 
113.37  
(± 11.58) 
124.0  
(± 6.90) <0.0001* 
 
 In patients belonging to the group EPIDURAL , 24 hour post-
operative systolic blood pressure is 124.30mm hg. In patients belonging to 
the group INTRAVENOUS 24hours post-operative systolic blood pressure 
is 131.67mm hg. This increase in systolic blood pressure in the group 
INTRAVENOUS is  statistically significant as the p value is 0.003 as per 
student un paired t test. This increase in systolic blood pressure by 3% in the 
group INTRAVENOUS is true and is not occurred by chance. Thus 
Epidural Analgesia is better compared to Intravenous analgesia in major 
abdominal surgeries.  
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 In patients belonging to the group EPIDURAL , 48 hour post-
operative systolic blood pressure is 113.37mm hg. In patients belonging to 
the  group INTRAVENOUS 48 hours post-operative systolic blood pressure 
is 124mm hg.This increase in systolic blood pressure in the group 
INTRAVENOUS is  statistically significant as the p value is <0.0001 as per 
student un paired t test. This increase in systolic blood pressure by 5% in the 
group INTRAVENOUS is true and is not occurred by chance. Thus 
Epidural Analgesia is better compared to Intravenous analgesia in major 
abdominal surgeries. 
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POST-OPERATIVE DIAS TOLIC BLOOD PRESSURE 
S.no Variable 
Epidural 
Group 
Mean (± S.D) 
Intravenous 
Group 
Mean (± S.D) 
p-value 
1 
24 hours Post operative 
Diastolic Blood Pressure 
79.64 
(± 7.56) 
88.87  
(± 5.59) <0.0001* 
2 
48 hours Post operative 
Diastolic Blood Pressure 
70.93  
(± 8.01) 
82.47  
(± 7.79) <0.0001* 
 
 In patients belonging to the group EPIDURAL , 24 hour post-
operative diastolic blood pressure is 79.64mm hg. In patients belonging to 
the group INTRAVENOUS 24hours post-operative diastolic blood pressure 
is 88.87mm hg. This increase in systolic blood pressure in the group 
INTRAVENOUS is  statistically significant as the p value is <0.0001 as per 
student un paired t test. This increase in systolic blood pressure by 5% in the 
group INTRAVENOUS is true and is not occurred by chance. Thus 
Epidural Analgesia is better compared to Intravenous analgesia in major 
abdominal surgeries.  
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 In patients belonging to the group EPIDURAL, 48 hour post-
operative diastolic blood pressure is 70.93mm hg. In patients belonging to 
the group INTRAVENOUS 48 hours post-operative diastolic blood pressure 
is 82.47mm hg. This increase in systolic blood pressure in the group 
INTRAVENOUS is  statistically significant as the p value is <0.0001 as per 
student un paired t test. This increase in systolic blood pressure by 8% in the 
group INTRAVENOUS is true and is not occurred by by chance. Thus 
Epidural Analgesia is better compared to Intravenous analgesia in major 
abdominal surgeries. 
 
 
79.64
70.93
88.87
82.47
0
10
20
30
40
50
60
70
80
90
100
24 hrs post op 48 hrs post op
M
ea
n 
DB
P
Figure 15. Post operative Diastolic Blood Pressure between Epidural 
& Intravenous Group among the study subjects 
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POST-OPERATIVE MEAN ARTERIAL PRESSURE 
S.no Variable 
Epidural 
Group 
Mean (± S.D) 
Intravenous 
Group 
Mean (± S.D) 
p-value 
1 
24 hours Post operative 
Mean Arterial Pressure 
91.40  
(± 10.70) 
103.27  
(± 7.74) <0.0001* 
2 
48 hours Post operative 
Mean Arterial Pressure 
81.03  
(± 10.42) 
93.27  
(± 11.01) <0.0001* 
 
 In patients belonging to the group EPIDURAL ,24 hour post-
operative mean arterial pressure is 91.4mm hg. In patients belonging to the 
group INTRAVENOUS 24 hours post-operative mean arterial pressure is 
103.27mm hg. This increase in mean arterial pressure in the group 
INTRAVENOUS is  statistically significant as the p value is <0.0001 as per 
student un paired t test. This increase in mean arterial pressure by 8% in the 
group INTRAVENOUS is true and is not occurred by chance. Thus 
Epidural Analgesia is better compared to Intravenous analgesia in major 
abdominal surgeries.  
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 In patients belonging to the group EPIDURAL , 48 hour post-
operative mean arterial pressure is 81.03mm hg. In patients belonging to the 
group INTRAVENOUS 48hours post-operative mean arterial pressure is 
93.27mm hg. This increase in mean arterial pressure in the group 
INTRAVENOUS is  statistically significant as the p value is <0.0001 as per 
student un paired t test. This increase in mean arterial pressure by 5% in 
group INTRAVENOUS is true and is not occurred by chance. Thus 
Epidural Analgesia is better compared to Intravenous analgesia in major 
abdominal surgeries. 
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RESCUE ANALGESIA 
Rescue 
Analgesia 
Yes No Total p-value Type of 
Analgesia 
Epidural 11 (36.7%) 19 (63.3%) 30  
 
0.004* 
Intravenous 22 (73.3%) 08 (26.7 %) 30 
Total 33 27 60 
 
Rescue analgesia was given when Visual Analog Score of 8 and above.In 
patients belonging to the group EPIDURAL , 36% of patients required 
rescue analgesia.In patients belonging to the group INTRAVENOUS, 73% 
of patients required rescue analgesia. This increased requirement of rescue 
analgesia in the group INTRAVENOUS is statistically significant as the p 
value is 0.004 which less than 0.05 as per chi-square test. 
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DISCUSSION 
 
 This study of comparing Peak Expiratory Flow Rate as a measure of 
post –operative analgesia in major abdominal surgeries has been conducted 
in Rajiv Gandhi Government General Hospital attached to Madras Medical 
College Chennai -3 during March 2017 – September 2017. The two group 
of patients were compared for adquacy of post operative analgesia by 
Thoracic Epidural Analgesia and Intravenous Analgesia with 30 patients in 
each group. 
 
 All cases done  under  General Anaesthesia with Inj. Glycopyrrolate 
and Inj. Fentanyl 2micro/kg body weight as premedication. Induction was 
done with Inj.Thiopentone Sodium 2.5% 3-5mg/kg body weight and 
intubated with appropriate size cuffed Endotracheal tubes after giving 
adequate muscle relaxant . Adequate plane of anaesthesia maintained with 
sevoflurane as volatile and adequate relaxation with Inj. Atracurium in 
standard prescribed doses.Intraoperative pain relief by 0.25% Inj. 
Bupivacaine 2ml/segment in the group EPIDURAL and Inj. Fentanyl 
20micro hourly in the group INTRAVENOUS. Following surgery post 
operative pain relief by  epidural infusion pump with 0.0625% 
Inj.Bupivacaine 5ml/hr and Inj.fentanyl 10micro/hr in the group 
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EPIDURAL and Inj. Paracetamol 15mg/kg body weight iv TDS and 
Inj.Pentozocine 0.5mg/kg body weight iv HS in the group 
INTRAVENOUS. Post-operatively vitals monitored. Rescue analgesia was 
given if Visual Analogue Score of 8 and above with 5ml bolus dose of 
0.0625%  Inj.Bupivacaine and 10micrograms of  Inj.Fentanyl through 
epidural infusion pump in the group EPIDURAL and Inj. Fentanyl  
20micro bolus dose in the group INTRAVENOUS. 
 
COMPARISON OF PATIENT PROFILE 
 Patient profile in both groups were comparable in terms of age, sex, 
body weight and height. The mean BMI is 24.99 and mean age being 49.12. 
No significant difference was observed between the two groups. 
  
INTRAOPERATIVE HAEMODYNAMICS 
 Sympathetic stimulation from surgical stress and pain manifests as 
tachycardia and increased blood pressure. This increase in pulse rate is 
significantly reduced in the group EPIDURAL  compared to the Group 
INTRAVENOUS at both 2 hours and 4 hours per-operatively. There is a 
10% increased reduction in heart rate in the group EPIDURAL at 4 hours 
and 6.5% at 2 hours compared to the group INTRAVENOUS. 
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 Similarly, there is a increase in blood pressure due to sympathetic 
stimulation from pain as measured by systolic, diastolic and mean arterial 
pressure. This increase in Systolic Pressure is significantly reduced in the 
group EPIDURAL by 2.7% at 2 hours and 4.7% at 4 hours compared to 
group the INTRAVENOUS. 
 
 This increase in Diastolic Pressure is significantly reduced in the 
group EPIDURAL by 6.0% at 2 hours and 9.03% at 4 hours compared to 
group the INTRAVENOUS. This increase in Mean Arterial Pressure is 
significantly reduced in the group EPIDURAL by 6.5% at 2 hours and 7.9% 
at 4 hours compared to group the INTRAVENOUS. 
 
 Hence, sympathetic stimulation from pain was much reduced with 
effective Epidural analgesia compared with intravenous analgesia , similar 
to findings published by Rammoorthi Rao et al, Julie Misquith et al. 
 
POST OPERATIVE PEAK EXPIRATORY FLOW RATE 
 There is a significant reduction in the mean  Peak Expiratory Flow 
Rate by 184L/min between pre-operative and post operative value in the 
group INTRAVENOUS at 24 hours post operative compared to the group 
EPIDURAL. This mean reduction is more in the group INTRAVENOUS by  
24% at 24 hours post-operative period. 
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 Similarly, the mean reduction in PEFR by 175.67L/min between pre- 
operative and post operative value in the group INTRAVENOUS at 48 
hours post operative compared to group the EPIDURAL. This mean 
reduction is more in the group INTRAVENOUS by 32% at 48 hours post-
operative period. 
 
 The mean increase in Peak Expiratory Flow Rate 24 hours post 
operative to 48 hours post operative is more in the group EPIDURAL by 
10.2 L/min compared to the group INTRAVENOUS. 
 
 Post operative Peak Expiratory Flow Rate are less when compared to  
pre-operative baseline Peak Expiratory Flow Rate.This reduction is 
attributed to pain causing inspiratory muscle dysfunction following major 
abdominal surgery.This  d\iaphragmatic dysfunction is from irritation, 
inflamation, and trauma in its vicinity .This is reponsible for the reduced 
vital capacity, atelectasis and hypoxemia in post operative patients. 
 
 However, the mean reduction in Peak Expiratory Flow Rate with 
effective Epidural analgesia is less compared to Intravenous analgesia, this 
is similar to findings published by Rammoorthi Rao et al, Julie Misquith  
et al. 
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POST OPERATIVE VISUAL ANALOGUE SCORE 
 Visual Analogue Score measured at 24 hours post operative is 6% 
more in the group INTRAVENOUS and 15% more at 48 hours post 
operative period in the group INTRAVENOUS compared to the group 
EPIDURAL. 
 
 Thus, pain scores are higher with Intravenous analgesia in post 
operative period in Major abdominal surgeries compared to the Epidural 
analgesia. This corresponds to the pain limited breathing which was 
reflected by low Peak Expiratory Flow Rate values. This is similar to 
findings published by Rammoorthi Rao et al, Julie Misquith et al. 
 
POST OPERATIVE HAEMODYNAMICS 
 Pain in the post operative period is major limiting factor delaying 
recovery of patients. It causes increase in heart rate , increase myocardial 
contractility and increased oxygen consumption. This increase in pulse rate 
is significantly reduced in the group EPIDURAL  compared to the Group 
INTRAVENOUS at both 24 hours and 48 hours per-operatively. There is a 
3.5% increased reduction in heart rate in the group EPIDURAL at 24 hours 
and 8.1% at 48 hours compared to the group INTRAVENOUS. 
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 Similarly, The increase in Systolic Pressure is significantly reduced in 
the group EPIDURAL by 2.7% at 24 hours and 5.3% at 48 hours compared 
to group the INTRAVENOUS. 
 
 The increase in Diastolic Pressure is significantly reduced in the 
group EPIDURAL by 5.2% at 24 hours and 8.03% at 48 hours compared to 
group the INTRAVENOUS. This increase in Mean Arterial Pressure is 
significantly reduced in the group EPIDURAL by 7.99% at 24 hours and 
5.02% at 48 hours compared to group the INTRAVENOUS. 
 
 Epidural analgesia is superior to intravenous analgesia providing 
better haemodynamic stability similar to findings published by 
Ramamoorthi Rao et al. 
  
Summary 
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SUMMARY 
 
 In this prospective study, we have compared the analgesic effect of 
thoracic epidural and intravenous opioids and NSAIDs in patients 
undergoing major abdominal surgeries with 30 patients in each group by 
measuring Peak Expiratory Flow Rate and vitals of the patients. PEFR  was 
measured pre-operatively and post-operatively at 24 hours and 48hours and 
intra-operative and post-operative haemodynamics monitored. 
 
 In  both the groups, there was reduction in PEFR  values 24 hours 
post-operatively. However, this reduction was significantly more in the 
INRAVENOUS group. The PEFR measured 48hours post-operatively  in 
the EPIDURAL  group have returned to normal but in the INTRAVENOUS 
group still had statistically significantly reduced PEFR  values. 
 
 Similarly, intra-operative and post-operative haemodynamics was 
better maintained with less pronounced tachycardia and reduced mean 
arterial pressures in the EPIDURAL group compared to the 
INTRAVENOUS group. 
 
 This study suggests that epidural analgesia is more efficacious in 
relieving post-operative pain  than intravenously given opioids and NSAID , 
thus improving post-operative pulmonary dysfunction. 
Conclusion 
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CONCLUSION 
 
 Epidurally given analgesia is superior and more efficacious in 
relieving post-operative pain from major abdominal surgeries, thus, 
improving post-operative pulmonary dysfunction and maintaining stable 
haemodynamics than the intravenously given opioids and NSAIDS.  
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Annexures 
PROFORMA 
 
DATE :                                   ROLL NO:                   AIRWAY DEVICE: 
 
NAME :  
 
AGE :                        SEX:                     IP NO: 
 
DIAGNOSIS : 
 
SURGICAL PROCEDURE DONE : 
 
Ht:                                                                     CVS:                            HB: 
 
Wt:                                                                    RS: 
 
AIRWAY :   MMS -   IID  -  DENTITION – 
 
PRE OP ASSESSMENT: 
 
HISTORY :     Any Co-morbid illness 
   H/O Documented Difficult Airway 
   H/O previous surgeries 
                                     H/O regional anaesthesia 
                                     Examination of Back 
 
BASELINE PEAK EXPIRATORY FLOW RATE 
THORACIC EPIDURAL CATHETER INSERTION 
 
Premedication : 
Induction  : 
Intubation  : 
Maintenance  : 
Positioning  : 
Drugs    : 
COMPLICATIONS  IN INTRA OPERATIVE PERIOD: 
 
COMPLICATIONS POST EXTUBATION: 
 
  
Hemodynamics:  Intra Operative 
 
  
Time Heart rate Beats/min 
Systolic  BP 
(mmHg) 
Diastolic BP 
(mmHg) MAP PEFR 
Baseline      
1 hour      
2 hours      
4 hours      
 
Post Operative 
Time Heart rate Beats/min 
Systolic  
BP 
(mmHg) 
Diastolic BP 
(mmHg) MAP PEFR VAS 
24 hours       
48 hours       
  
INFORMATION TO PARTICIPANTS 
 
Investigator                      :       Dr. T.S. SHALINI 
 
Name of the Participant: 
 
Title : Comparison of Peak Expiratory Flow Rate as a measure of postoperative 
pain relief by Thoracic epiduraI analgesia vs Intravenous analgesia  in major 
abdominal surgeries 
       
(A randomized observer blinded prospective comparative clinical study) 
 
You are invited to take part in this research study. We have got approval from 
the IEC. You are asked to participate because you satisfy the eligibility criteria. 
We want to compare peak expiratory flow rate thoracic epidural analgesia and 
Intravenous analgesia in upper abdominal surgery. 
 
What is the Purpose of the Research: 
For Major abdominal surgeries, Baseline PEFR measured and Thoracic Epidural 
Block performed  
1. To compare peak expiratory flow rate in post operative patients 
2. To assess Intraoperative and post operative  haemodynamics 
3. Post operative visual analogue scale pain score. 
 
The Study Design: 
All the patients in the study will be divided into two groups. 
Group E – Thoracic epidural block at T6 – T12 with 0.25% Inj.Bupivacaine 2ml / 
segment and postoperatively 5ml/hour 0.0625% Inj.Bupivacaine with 
10microg/hour Inj.Fentanyl via continuous epidural infusion pump. 
 
Group I – Intravenous analgesia with intraoperatively Inj.Fentanyl and 
postoperatively Inj.Paracetamol TDS and Inj.Pentozocine HS 
 
All patients were given general anaesthesia. 
  
 
Benefits 
Thoracic Epidural and Intravenous Analgesia improves post operative ventilatory 
and respiratory functions which is impaired in major abdominal surgeries and 
also improves haemodynamic parameters and cause post operative pain relief. 
                      
Discomforts and risks 
Intravascular local anaesthetic injection 
Damage to neuro vascular structure 
  
 This intervention has been shown to be well tolerated as shown by 
previous studies. And if you do not want to participate you will have alternative 
of setting the standard treatment and your safety is our prime concern. 
 
Time : 
Date : 
Place : 
 
Signature / Thumb Impression of Patient 
Patient Name: 
 
 
Signature of the Investigator : ____________________________ 
 
Name of the Investigator  : ____________________________ 
 
 
  
PATIENT CONSENT FORM 
 
TITLE :  
 Comparison of Peak Expiratory Flow Rate as a measure of postoperative 
pain relief by Thoracic analgesia vs Intravenous analgesia  in major abdominal 
surgeries. 
 
(A randomized observer blinded prospective comparative clinical study ) 
 
Study center:        INSTITUTE OF ANAESTHESIOLOGY AND CRITICAL CARE, 
                                RAJIV GANDHI GOVT. GENERAL HOSPITAL,  
                                MADRAS MEDICAL COLLEGE, 
                                CHENNAI-03. 
 
Participant name:                                          Age:                         Sex:                    
I.P.No: 
 
 I confirm that I have understood the purpose of procedure for the above 
study. I have the opportunity to ask the question and all my questions and 
doubts have been answered to my satisfaction. 
 
 I have been explained about the pitfall in the procedure.  I have been 
explained about the safety, advantage and disadvantage of the technique. 
 
            I understand that my participation in the study is voluntary and that I am 
free to withdraw at anytime without giving any reason. 
 
            I understand that investigator, regulatory authorities and the ethics 
committee will not need my permission to look at my health records both in 
respect to current study and any further research that may be conducted in 
relation to it, even if I withdraw from the study. I understand that my identity 
will not be revealed in any information released to third parties or published, 
unless as required under the law. I agree not to restrict the use of any data or 
results that arise from the study. 
 
Time:          
 
Date:                                                                Signature / thumb    
      impression of patient  
 
Place:                                                               Patient name: 
 
Signature of the investigator:  Name of the investigator: 

  

   
  
  
  
 
PLAGIARISM CERTIFICATE  
 
 
This is to certify that this dissertation work titled “COMPARISON OF 
PEAK EXPIRATORY FLOW RATE  AS A MEASURE OF POSTOPERATIVE 
PAIN RELIEF BY THORACIC EPIDURAL ANALGESIA AND INTRAVENOUS 
ANALGESIA  IN MAJOR ABDOMINAL SURGERIES” of the candidate  
Dr. T.S. SHALINI with registration Number  201520016 for the award of M.D 
in the branch of ANAESTHESIOLOGY. I personally verified the urkund .com 
website for the purpose of plagiarism check. I found that the uploaded thesis file 
contains from introduction to conclusion pages and result shows 3 percentage of 
plagiarism in the dissertation. 
 
 
 
 
 
Guide & Supervisor sign with Seal 
S. 
No
Study 
No.
NAME AGE SEX HEIGHT WEIGHT BMI CVS RS RR SP02
 PRE OP 
PEFR
 INTRA 
OP HR 
1HR
INTRA 
OP SBP 
1HR
INTRA 
OP DBP 
1HR
INTRA OP 
MAP 1HR
INTRA 
OP HR 
2HR
INTRA 
OP SBP 
2HR
INTRA 
OP DBP 
2HR
INTRA 
OP MAP 
2HR
INTRA 
OP HR 4 
HRS
INTRA 
OP SBP 
4HRS
INTRA OP 
DBP 4HRS
INTRA OP 
MAP 
4HRS
POST OP 
PEFR 24 
HRS
POST OP 
VAS 24HRS
POST OP 
HR 24HRS
POST OP 
SBP 24HRS
POST OP 
DBP 24HRS
POST OP 
MAP 
24HRS
POST OP 
PEFR 
48HRS
POST OP 
VAS 48HRS
POST OP 
HR 
48HRS
POST OP 
SBP 48HRS
POST OP 
DBP 48HRS
POS OP 
MAP 
48HRS
RESCUE 
ANAL 
GESIA
1 E1 KANNAN 60 MALE 155 67 27.91 N N 14 99 200 84 110 60 76 80 122 68 84 78 108 70 70 110 7 120 130 89 94 130 4 93 122 74 87 NO
2 E2 MOHAMMED KHAN 54 MALE 170 70 24.22 N N 15 99 330 76 136 84 110 68 128 80 94 58 120 80 78 110 8 70 124 80 86 140 6 78 130 78 98 YES
3 E3 SURENDAR 53 MALE 165 65 24.07 N N 14 99 330 88 130 90 100 84 124 88 98 80 120 70 85 170 7 88 124 74 78 200 5 80 110 70 81 NO
4 E4 GOVINDAN 57 MALE 167 65 23.21 N N 14 99 200 98 140 90 104 90 136 88 108 84 130 84 90 100 7 104 130 80 85 130 5 90 120 80 84 NO
5 E5 DEVARAJ 55 MALE 160 60 23.43 N N 12 99 270 104 140 80 110 96 130 78 102 90 128 78 88 110 7 100 134 78 98 170 5 88 118 70 86 NO
6 E6 ABBAS 60 MALE 155 50 20.88 N N 14 99 230 120 130 90 108 104 120 70 80 88 109 72 76 150 8 104 128 72 82 170 6 80 109 68 82 YES
7 E7 JAYANTHI 23 FEMALE 155 55 21.42 N N 12 99 250 98 123 76 92 95 120 73 79 89 110 68 79 170 8 101 130 80 98 200 6 90 100 60 67 YES
8 E8 JAYACHNDRAN 54 MALE 161 69 26.64 N N 13 99 210 94 130 100 120 86 120 90 100 72 120 64 80 150 7 90 128 88 98 170 5 78 118 74 88 NO
9 E9 MANI 53 MALE 170 70 24.22 N N 15 99 200 110 131 70 84 90 110 72 76 80 104 60 74 110 8 112 120 80 86 140 7 90 106 60 72 YES
10 E10 VERAMMAL 60 FEMALE 148 50 22.36 N N 14 99 190 77 180 100 120 70 150 94 120 58 130 91 96 120 8 78 160 90 110 130 7 65 150 84 102 YES
11 E11 THIRUSELVI 55 FEMALE 154 60 24.88 N N 14 99 310 99 140 80 110 80 123 78 90 60 90 60 80 170 8 80 120 70 85 200 5 68 100 60 64 NO
12 E12 ANTONY DASS 52 MALE 157 69 27.88 N N 12 99 270 110 130 90 112 80 127 80 85 66 110 60 76 170 7 98 120 80 83 170 5 70 116 70 73 YES
13 E13 SARADHAMMAL 57 FEMALE 151 50 21.21 N N 14 99 230 97 150 100 110 90 140 80 96 77 130 90 98 110 8 90 130 90 112 120 6 77 130 90 103 NO
14 E14 MALARKODI 51 FEMALE 157 58 23.43 N N 13 99 290 110 138 80 90 92 130 80 96 74 120 70 76 200 7 97 130 80 96 230 6 66 110 70 78 YES
15 E15 VASANTHI 44 FEMALE 156 50 20.12 N N 14 99 330 120 130 90 94 101 120 70 84 90 120 64 80 230 8 110 120 78 90 240 6 88 116 70 84 NO
16 E16 ARUL 40 MALE 164 70 25.83 N N 14 99 290 115 130 90 94 90 124 80 98 75 110 80 78 200 6 97 100 67 76 200 5 90 90 60 70 NO
17 E17 PERIANNAN 55 MALE 160 65 27.81 N N 14 99 170 90 120 84 82 80 117 76 82 74 114 74 86 100 6 90 118 78 86 100 6 84 110 70 80 NO
18 E18 LAXMIPATHY 47 MALE 167 70 29.81 N N 14 99 170 101 127 84 86 90 120 76 80 84 114 70 76 120 6 90 124 88 86 130 5 84 114 76 88 NO
19 E19 VIJYAKUMAR 47 MALE 160 65 28.18 N N 12 99 230 90 130 90 90 84 126 83 78 70 103 68 79 120 7 98 117 72 87 140 5 88 110 70 80 NO
20 E20 SATISH KUMAR 57 MALE 172 75 31.12 N N 12 99 430 110 130 100 98 97 124 78 80 80 108 68 84 200 7 98 118 80 92 240 4 80 104 70 78 NO
21 E21 SENTHIL KUMAR 53 MALE 175 80 33.14 N N 14 99 300 108 134 88 92 98 130 80 98 80 114 74 78 120 7 96 120 78 90 170 5 87 116 76 85 NO
22 E22 MANOHARAN 47 MALE 170 75 32.12 N N 12 99 400 98 130 90 90 80 120 70 84 78 118 68 75 260 6 94 120 80 88 280 5 80 114 70 82 YES
23 E23 VEERABADRAN 42 MALE 167 70 28.12 N N 14 99 330 106 138 88 100 89 125 78 88 80 120 72 72 200 6 94 118 70 86 210 4 73 106 64 66 YES
24 E24 RENUKA 55 FEMALE 155 55 23.14 N N 13 99 260 89 120 90 100 75 110 64 66 70 104 68 84 170 8 80 110 74 80 170 6 70 104 60 68 NO
25 E25 PUSHPA 59 FEMALE 145 50 22.82 N N 16 99 190 120 130 80 84 94 110 72 75 86 114 72 88 100 8 105 122 80 90 110 6 90 106 70 74 NO
26 E26 RAMAN 55 MALE 160 65 24.72 N N 14 99 240 90 131 88 81 84 122 76 90 80 118 70 76 190 7 90 118 70 86 200 5 74 110 68 83 YES
27 E27 RAVICHANDRAN 58 MALE 164 60 23.12 N N 14 99 310 78 130 74 78 70 118 74 88 73 110 65 74 230 7 89 130 80 108 230 4 66 104 62 66 NO
28 E28 RAMU 54 MALE 158 63 24.17 N N 15 99 240 118 120 90 96 88 128 73 88 80 118 84 88 150 8 112 136 90 108 160 6 88 122 86 84 NO
29 E29 BANU 60 FEMALE 145 51 20.13 N N 16 99 270 86 124 88 96 80 118 72 74 74 110 60 70 190 6 88 110 72 80 210 5 70 106 66 80 NO
30 E30 REKHA 49 FEMALE 150 55 21.66 N N 16 99 330 90 140 90 108 92 139 86 110 94 130 80 98 120 8 110 140 100 118 120 7 96 130 82 98 YES
31 I1 SIVANANDHAN 30 MALE 155 68 25.92 N N 14 99 350 100 137 86 90 98 133 88 102 95 130 80 88 130 9 112 140 88 98 130 7 100 130 80 90 YES
32 I2 SAKTIVEL 40 MALE 160 60 24.71 N N 15 99 270 88 120 86 96 90 118 80 96 92 121 90 100 110 9 120 130 80 95 110 7 112 120 80 82 YES
33 I3 SRINIVASAN 28 MALE 156 57 26.73 N N 14 99 370 76 120 80 90 80 124 89 98 86 129 84 94 140 8 98 120 80 90 140 7 94 118 80 84 YES
34 I4 MUTHULAKSHMI 58 FEMALE 147 55 24.71 N N 14 99 290 84 150 100 112 90 144 90 112 88 140 86 104 110 9 101 140 98 118 120 7 96 130 94 98 YES
35 I5 GUNASEKAR 53 MALE 158 60 25.78 N N 14 99 270 102 140 90 108 98 130 88 106 95 128 78 94 130 8 104 138 88 98 130 7 94 130 90 94 YES
36 I6 SUNDARI 25 FEMALE 155 50 23.64 N N 16 99 310 74 130 88 104 80 126 74 92 84 120 72 86 150 8 98 127 83 83 160 7 94 121 84 98 YES
37 I7 PAAWAN KUMAR 26 MALE 160 67 26.73 N N 14 99 330 112 138 88 106 108 131 70 98 100 128 88 84 160 8 120 136 96 110 160 7 99 128 84 96 YES
MASTER CHART
2
S. 
No
Study 
No.
NAME AGE SEX HEIGHT WEIGHT BMI CVS RS RR SP02
 PRE OP 
PEFR
 INTRA 
OP HR 
1HR
INTRA 
OP SBP 
1HR
INTRA 
OP DBP 
1HR
INTRA OP 
MAP 1HR
INTRA 
OP HR 
2HR
INTRA 
OP SBP 
2HR
INTRA 
OP DBP 
2HR
INTRA 
OP MAP 
2HR
INTRA 
OP HR 4 
HRS
INTRA 
OP SBP 
4HRS
INTRA OP 
DBP 4HRS
INTRA OP 
MAP 
4HRS
POST OP 
PEFR 24 
HRS
POST OP 
VAS 24HRS
POST OP 
HR 24HRS
POST OP 
SBP 24HRS
POST OP 
DBP 24HRS
POST OP 
MAP 
24HRS
POST OP 
PEFR 
48HRS
POST OP 
VAS 48HRS
POST OP 
HR 
48HRS
POST OP 
SBP 48HRS
POST OP 
DBP 48HRS
POS OP 
MAP 
48HRS
RESCUE 
ANAL 
GESIA
38 I8 SINDHUJA 30 MALE 157 55 22.44 N N 14 99 350 98 128 80 86 94 118 80 86 90 118 80 96 140 7 94 130 88 101 150 6 84 120 70 86 NO
39 I9 PAARI 54 MALE 161 65 24.73 N N 14 99 290 102 110 88 88 98 112 87 84 96 108 88 85 130 7 95 120 76 90 140 6 96 118 80 86 NO
40 I10 DAMODHARAN 60 MALE 167 60 24.78 N N 14 99 230 101 129 78 96 98 120 80 90 96 118 86 96 100 7 94 130 89 104 100 6 88 110 70 80 NO
41 I11 SYED BASHA 45 MALE 157 63 26.14 N N 13 99 400 122 149 89 110 110 139 80 96 108 140 80 102 190 8 107 138 88 101 200 7 98 130 70 88 YES
42 I12 VELMURUGAN 47 MALE 167 68 28.42 N N 16 99 300 100 120 90 98 102 134 86 94 92 123 88 86 170 8 110 128 90 101 190 6 90 118 72 76 YES
43 I13 MANI 60 MALE 159 63 27.16 N N 12 99 290 86 120 98 104 90 118 88 96 86 120 78 79 130 9 96 114 88 98 140 7 86 112 70 72 YES
44 I14 SIVANANDHAN 43 MALE 165 67 28.21 N N 14 99 390 119 137 86 105 108 126 84 103 103 124 76 76 180 8 112 130 80 96 200 6 98 120 78 88 YES
45 I15 RAMANAN 51 MALE 167 68 24.31 N N 14 99 330 130 140 98 116 118 138 96 112 110 125 86 84 140 7 120 138 90 108 150 7 108 128 96 112 NO
46 I16 JAYA 53 FEMALE 160 60 23.13 N N 14 99 310 107 138 98 116 104 140 89 110 100 136 88 104 100 7 110 130 90 102 110 7 100 126 80 88 NO
47 I17 PERIYATHAMBI 54 MALE 164 66 22.81 N N 14 99 350 100 140 100 120 98 138 98 108 100 142 96 114 110 9 104 130 94 108 130 8 98 130 86 87 YES
48 I18 RAGUNATHAN 45 MALE 170 69 24.72 N N 14 99 390 106 150 98 118 100 144 90 112 98 140 96 120 140 8 100 140 90 112 140 7 94 141 90 110 YES
49 I19 DHANALAKSHMI 54 FEMALE 148 58 23.98 N N 12 99 290 110 144 96 116 98 136 88 108 100 140 88 116 110 9 100 141 84 106 130 7 90 130 88 104 YES
50 I20 PARAMESHWARI 43 FEMALE 145 55 21.86 N N 12 99 260 110 138 88 108 98 130 90 106 94 128 80 87 90 9 104 130 84 106 100 8 96 128 80 98 YES
51 I21 SARADHAMMAL 56 FEMALE 150 50 22.31 N N 14 99 250 100 130 100 108 103 128 88 106 96 120 80 82 100 9 104 136 94 110 110 8 98 118 88 100 YES
52 I22 RAVIKUMAR 46 MALE 167 65 26.72 N N 14 99 310 104 123 99 101 99 133 96 110 101 130 94 108 140 8 98 128 98 104 150 7 98 136 98 120 NO
53 I23 SRINIVASAN 24 MALE 170 70 24.44 N N 16 99 350 90 130 90 104 96 138 98 110 98 126 96 112 150 7 96 130 96 112 150 6 90 124 86 102 YES
54 I24 SUNDAR 54 MALE 163 60 25.16 N N 14 99 310 86 134 96 106 94 136 98 112 88 130 88 106 130 9 94 130 90 105 130 8 84 120 82 98 YES
55 I25 VIDYA 36 FEMALE 155 55 24.11 N N 12 99 270 104 130 80 98 100 128 88 104 99 118 92 100 110 9 98 138 86 111 100 8 90 120 80 86 YES
56 I26 RADHIKA 47 FEMALE 149 55 22.24 N N 14 99 240 118 128 92 103 114 122 90 100 108 120 88 101 90 7 110 131 90 110 100 8 104 120 84 84 YES
57 I27 MADHAVAN 58 MALE 160 60 26.12 N N 14 99 330 103 140 96 110 100 144 90 118 99 130 90 104 110 7 96 138 94 108 130 6 99 130 88 103 NO
58 I28 ESWARIAH 60 MALE 163 58 25.91 N N 14 99 350 90 120 90 100 94 126 94 108 88 118 88 86 110 9 94 138 90 112 120 6 90 120 84 96 NO
59 I29 JAYAKUMAR 54 MALE 154 64 24.15 N N 14 99 360 100 133 94 108 101 128 92 104 94 120 86 84 130 9 98 131 96 103 140 8 94 126 90 106 YES
60 I30 VETRIVEL 47 MALE 155 60 25.91 N N 14 99 310 90 120 86 90 88 122 84 94 82 118 80 80 110 9 90 120 88 98 130 8 88 118 72 86 YES
